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Aneurysm Diameter Measurement: A Challenging and Frustrating Task
P. De Rango*
Division of Vascular and Endovascular Surgery, University of Perugia, Hospital S. Maria della Misericordia, Loc. S. Andrea delle Fratte, 06134 Perugia, ItalyDiameter is the stronger predictor of abdominal aortic aneu-
rysm (AAA) rupture and related death. In the past decades, the
expansion of screening and of surveillance programmes for AAA
detection and management as well as the remarkable evolution in
imaging technology, especially after the introduction of endovas-
cular aneurysm repair (EVAR), has notably increased our training in
measuring an AAA. Nevertheless, it is challenging and frustrating to
see that we still do not know how to calculate reliably an aneurysm
diameter and the related risk of rupture. This is a worrying
awareness for the effectiveness and safety of surveillance and
screening management of AAA.
There are a number of reasons making diameter measure-
ments inaccurate especially with ultrasound that is today the
exclusive technique to screen and survey most AAA. Recent meta-
analyses of the literature have shown that inter-observer repro-
ducibility for measurement of AAA with ultrasound is often poor,
varying from 1.6 to 7.5 mm.1 However, many of these results are
related to studies performed in the nineties. Hopefully, tech-
nology has developed since. Nevertheless, a corresponding
improvement in reproducibility of measurements has not yet
occurred, as shown by recent data from the Viborg Vascular
(VIVA) screening trial published in this issue of EJVES. This study
suggested that an additional important but usually ignored source
of difference in measurements of AAA diameter on ultrasound is
cardiac cycle.2 By reviewing ultrasound video recorded in a group
of 603 AAAs enrolled in the VIVA trial, Grøndal et al. showed an
average mean AAA diameter of 41.6 mm when measured in
systole and 39.63 mm when measured in diastole. The mean
difference of about 2 mm seems clinically irrelevant but this
implied a 5% difference of the overall AAA diameter that should
be added to intra- and inter-operator variability in
measurements.2
Furthermore, difference in diameter measurements may double
when two different operators perform calculations, one during theDOI of original article: 10.1016/j.ejvs.2011.09.025.
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doi:10.1016/j.ejvs.2011.10.004systole and the other during the diastole, allowing around 5 mm
(4.86 mm) variability in aneurysm size, according to Grøndal et al.2
Finally, the difference in diametermeasurementsmay be further
increased when ultrasound is alternatively used with other tech-
niques such as computed tomography (CT) or magnetic resonance
(MR) to follow an aneurysm.
As an additional concern, in the VIVA study well-trained oper-
ators performed AAA examinations.2 In the “real world”where AAA
measurements are usually taken by observers with varying levels of
training, the difference in measurements could be higher. It is also
frustrating to recognise that evenwith more sophisticated imaging
techniques (CT with three-dimensional and volume reconstruc-
tions, etc.), a number of issues such as the choice of internal versus
internal marker position, as well as the choice of spatial reference
and aorta section/level to measure, lead to poor reproducibility in
AAA diameter measurements.
This is an important issue as a 5mm or greater difference in AAA
diameter measurement may be relevant for surveillance protocols
where strict millimetric criteria are applied to justify an interven-
tion. The same aneurysm may be calculated as of 59 mm or of
54 mm diameter with different therapeutic proposals.
There is obviously a need to homogenise criteria and minimise
measurement variability with standard training and formal quality
assurance of ultrasound, CT and MR techniques to obtain effective
AAA surveillance programmes. In addition, the still existing large
variability in diameter measurements may suggest being careful in
decision making for AAA.
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